One hundred and fifty male Wistar rats were used in this study. The animals were divided into 5 experimental groups all of which were fed the same diet containing AAF. The animals in Groups I and 11 were adrenalectomized, those in Groups 111, IV and V were not and acted as controls. The rats in Groups 11 and IV received desoxycorticosterone trimethylacetate (DCT). Group V comprised 7 castrated rats.
.
The experiments reported in this paper were undertaken in an attempt to elucidate the role of adrenalectomy in carcinogenesis. 2-Acetylaminofluorene (AAF) was selected as the agent because this compound induces not only liver tumours but also neoplasms of the internal auditory canal, mammary gland, lung and other tissues. With the aid of this agent it seemed possible that one could test whether adrenalectomy would modify the susceptibility of one or more target organs.
MATERIALS AND METHODS
One hundred and fifty male Wistar rats were used in this study. The animals were divided into 5 experimental groups all of which were fed the same diet containing AAF. The animals in Groups I and 11 were adrenalectomized, those in Groups 111, IV and V were not and acted as controls. The rats in Groups 11 and IV received desoxycorticosterone trimethylacetate (DCT) . Group V comprised 7 castrated rats.
The experimental diet had the following composition (per cent by weight) wholemeal flour 70-0, sugar 20-0, casein 8-5, calcium carbonate 1-0, calcium phosphate 0-5. In addition each rat was given 1-5 ml. of cod liver oil and 5 g. of cabbage once a week. Potassium iodide (0-75 mg./I.) was added to the drinking water. The basic diet was weighed out into a feeding bowl and mixed into a moist mash with 0-9 per cent saline. In all cases the amount of fluid used in the preparation of the wet mash was equal to I 0 per cent less than the dry weight of the diet. All rats had free access to drinking fluid. Initially this was a solution of 0-9 per cent NaCl in tap water but was later changed to 5 per cent glucose in saline.
The rats in Groups I and 11 received 10 g. (dry weight) of diet per day, the rats in Groups 111, IV and V 12 Although all the adrenalectomized rats in Groups I and II received identical treatment, they cannot be regarded as a uniform group. In all but 2 of the rats varying amounts of accessory adrenal tissue was present.
In some cases this tissue was easily identifiable but in otbers it was only discovered by histological examination of serial sections of the soft tissue from the posterior abdominal wall. For this reason in evaluating the experimental results the adrenalectomized rats in Groups I and II were divided into three sub groups A. B and C, according to the maximum diameter of the adrenal accessory nodule present. In the adrenalectomized rats of Groups I and 11 no liver tumours were found before the 38th week, whereas in the control rats of Groups III and IV they were present from the 16th week when the earliest palpable liver carcinoma was noted.
In the castrates tumour development was rather slow and the neoplastic lesions were discovered only at autopsy in the 40th weeks. Metastasizing tumours 4-1 4-9 5.9 4-4 7-5 6-8 6-6 6-5 5-1 (mean) t Leukaemia.
Where both carcinoma and adenoma occur within the same liver both are recorded in the table.
were found in 10 intact controls and 2 adrenalectomized rats which had adrenal accessory tissue of 3-4 mm. in extent.
There was a striking difference in the appearance of the hver in those animals with adrenal tissue meassuring less than 1-5 mm. and those of the controls. The livers of the latter were considerably enlarged and the weight of the organs was often in excess of that which could be attributed to the number and size of the neoplastic lesions present. As (1958) reported that they had found accessory cortical nodules not only in intact rats but also in short term adrenalectomized rats, and concluded that the presence of adrenal accessory tissue did not necessarily imply differentiation from coelomic mesothelium.
In this work post mortem examination of the adrenalectomized animals dying before the 20th week of the experiment showed adrenal accessory tissue in only 2 rats. Had adrenal cortical nodules been present from the beginning it is felt that they would have been discovered by the histological techniques used in this study. It is therefore considered that in some cases at least functional cortical tissue may differentiate from the coelomic mesothelium. Whatever the origin of the adrenal accessory tissue may be, in our experience it apparently needs 20 weeks to grow to a recognizable size. The level of adrenal cortical hormones during the period of administration of the carcinogen must therefore have been very low.
Nevertheless, despite the limitations placed on this type of experiment by the presence of accessory adrenal tissue during the latter part of the experimerit the results presented show that although the degree of protection cannot be regarded as absolute, ablation of the adrenals protects the liver against the development of hepatic tumours as long as the adrenal accessory tissue remains below a certain size.
With the exception of Griffin et al. (1955) previous investigators, (Symeonidis et al., 1954 ; Eversole, 1957 Eversole, , 1958 Chany et al., 1958) (Griffin et al., 1955) . However such treatment proved ineffective when diacetylaminofluorene was the carcinogen (O'Neal et al., 1958) . This latter finding is difficult to reconcile with the results presented in this paper.
It would seem that lack of adrenal glucocorticoids rather than of mineralocorticoids accounts for the protection seen after ablation of the adrenals since the administration of cortisone restores the susceptibility of the liver to 3-methyl-4-dimethylaminazobenzene (Eversole, 1958) and 2-acetylaminofluorene (unpublished data).
Hypophysectomy (O'Neal et al., 1958) and thyroidectomy (Bielschowsky and Hall, 1953) , performed before the administration of the carcinogen not only prevented the development of hepatic tumours, but these procedures also protected the animal from hepatic necrosis and the subsequent cirrhosis. Adrenalectomy has the same effect. These findings raise the question as to whether hepatic injury is an essential factor in the pathogenesis of liver tumours.
Whether ablation of the adrenals inhibits the initiation of neoplastic change in the hepatic parenchymal cells, or 
